VTeen 4-H
Science Pathways Cafes
The Wavelet Revolution in Image Processing
Tuesday, October 25, 2022, 7:00-8:00 pm
Open to all youth entering grades 7-12 in VT and across the country!
Register by 10/25 @ 12 noon to receive the Zoom link
@ www.uvm.edu/extension/youth/announcements

Depending on the quality of the camera, a typical digital
image in raw form would require about 30—3,000
megabytes of information. But if you look at the photos
stored on your computer, you'll see that most of them use
less than 1 MB of memory. How is that possible? Pictures
stored as .jpeg files compress the data to less than 1/20
of the original without losing much quality. The first step
breaks it into blocks, but this gave "blocking artifacts''
when the FBI tried it for fingerprints. About 1990, new
methods of data compression were found that could do
much better based on multi-scale analysis, a way of using
mathematics as a tool to zoom in on the image when more detail is needed. Things like digital movies are
based on jpeg2000 which does 10 times better, i.e., compresses the data to 1/200 of the original using what
are called "wavelets". More recently, wavelet methods have been used for things as varied as the detection
of gravitational waves by physicists to restoration of famous pieces of art in museums The basic idea can be
explained using the simple concept of repeatedly taking averages and differences. Come to this café and you
willl also have a chance to see and compare actual FBI images of fingerprints using the old and new methods.

ABOUT OUR SPEAKER
Mary Beth Ruskai is a retired mathematical physicist who worked in quantum information theory. Her
research has been supported by the National Security Agency and the National Science Foundation. In 1990,
she organized the first conference on wavelets in the United States.
What is a Virtual Teen Science Café? It is a free, fun way for teens to explore science, engineering and
technology with local scientists, engineers and technology experts. Teens will “meet a scientist”, learn about
their work, and be able to participate in informal discussions.

Questions? Contact lauren.traister@uvm.edu

To request a disability-related accommodation to participate in this program,
please contact the 4-H Office at 802-888-4972 or lauren.traister@uvm.edu
by October 4, 2022 so we may assist you.
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